This is the first in a series of papers on the fungi growing on plants in the Karst formations of the Asian region. In this study, we collected leaf specimens of Photinia with numerous spots from Guiyang Botanical Gardens, Guiyang, China. A combination of morphological characters, together with analyses of combined ITS, TUB and TEF sequence data, distinguished the taxon as a new species of Pestalotiopsis. The new taxon is herein described as Pestalotiopsis photinicola and discussed in relation to the most related taxa.
Introduction
Karst topography is a landscape formed from the dissolution of soluble rocks such as limestone, dolomite, and gypsum and is characterized by underground drainage systems with sinkholes, dolines and caves (Gorbushina et al. 2003) . Rainfall and temperatures vary greatly and the formations can be regarded as extreme habitats, especially when soils are sparse. The south China Karst system represents three of the world's most spectacular examples of humid tropical to sub-tropical karst landscapes and extends over a surface of 500,000 square kilometers and lies mainly in the provinces of Guizhou, Yunnan and Guangxi (World Wildlife Fund 2016) . The Karst formations are also found in Cambodia, Laos, Malaysia, Myanmar, Thailand and Vietnam (Gunn 2004) . Guizhou Province is located in the center of the Southeast Asian Karst Region where it has the most developed karstification, and most diverse karst types, which is also the largest karst formation in the world (Han & Liu 2004) . This area has richest biodiversity; there are more than 6000 higher plant species, which include Cathaya argyrophyll, Cycas guizhouensis, Davidia involucrata and Taxus chinensis, threatened and endemic species (http://www.worldwildlife.org/ ecoregions/pa0101).
The genus Pestalotiopsis Steyaert (1949) is an appendage-bearing, conidial, asexual taxon (coelomycetes) in the family Pestalotiopsidaceae (Hu et al. 2007 , Maharachchikumbura et al. 2012 , 2015 , 2016 , Senanayake et al. 2015 , and is common in tropical and temperate ecosystems (Maharachchikumbura et al. 2014) . Species of Pestalotiopsis cause a variety of diseases and are often isolated as endophytes or saprobes plants (Zhang et al. 2012 a, b, 2013 , Maharachchikumbura et al. 2013 . Pestalotiopsis consists of around 300 names (Index Fungorum 2017) and there are various reports that Pestalotiopsis species produce a diverse array of chemical compounds (Xu et al. 2010 , Maharachchikumbura et al. 2011 .
We are carrying out a survey of diseases of native, ornamental and medicinal plants in the Karst regions of Asia. The aim of this paper is to introduce a new species of Pestalotiopsis from Photinia serrulata, which is a very popular ornamental shrub in China and it is commonly known as Chinese Photinia. The taxon associated with the disease was isolated into culture, where it also produced a Pestalotiopsis asexual morph. Molecular and morphological analysis showed this fungus to be a new species of Pestalotiopsis and it is described here as Pestalotiopsis photinicola.
Materials & Methods

Isolation and morphological studies
Fresh specimens were obtained from leaf spots on living leaves of Photinia serrulata collected from Guiyang Botanical Gardens, Guiyang Province, China. To induce sporulation, infected leaves were placed in sterilized Petri-dishes with moistened sterile filter paper. The Pestalotiopsis species present on the samples was isolated from single spores using the method of Chomnunti et al. (2014) . The pure cultures were incubated at room temperature for 2-5 days and sub-cultured onto fresh PDA. Colony colour on PDA was determined with the colour charts of Rayner (1970) . Observations were made using a Motic SMZ-168 Series stereomicroscope and photographed by a Nikon E80i microscope-camera system. Measurements were made with the Tarosoft (R) Image Frame Work (Liu et al. 2010) . Facesoffungi numbers are provided as detailed in Jayasiri et al. (2015) . Type materials are deposited at the herbarium of Guizhou Academy of Agriculture Sciences (GZAAS). Fungi isolated in our study were deposited at Guizhou Culture Collection, Guiyang, China (GZCC).
DNA extraction and PCR condition and phylogenetic analysis
Total genomic DNA was extracted from fresh fungal mycelia (500 mg) scraped from the margin of a colony on a PDA plate incubated at 25 °C for 7-10 days. The ITS and 5.8S region of rDNA molecule was amplified using primer pairs ITS4 and ITS5 (White et al. 1990 ), β-tubulin gene region was amplified with primer pairs BT2A and BT2B (Glass & Donaldson 1995 , O'Donnell & Cigelnik 1997 and tef1 was amplified using the primer pairs EF1-526F and EF1-1567R (Rehner 2001). The thermal cycling programs are followed in Maharachchikumbura et al. (2012) . Sequencing of the PCR amplicons was conducted using the same primers as those used for the amplification reactions. The PCR products were verified by staining with Goldview (Guangzhou Geneshun Biotech, China) on 1 % agarose electrophoresis gels. DNASTAR Lasergene SeqMan Pro v.8.1.3 was used to obtain consensus sequences from sequences generated from forward and reverse primers and these were subsequently lodged with GenBank (Table 1) .
Most of the taxa used in this study are derived from Maharachchikumbura et al. (2012 Maharachchikumbura et al. ( , 2013a Maharachchikumbura et al. ( ,b,c, 2014 and Zhang et al. (2012a Zhang et al. ( ,b, 2013 . Multiple sequence alignments were generated with MAFFT v.7 (http://mafft. cbrc.jp/alignment/server/ index.html); the alignment was visually improved with MEGA v.5.2.2 (Kumar et al. 2012) . Phylogenetic analyses of the sequence data consisted of maximum likelihood (ML) analyses of the combined aligned dataset using raxmlGUI v.1.3 (Silvestro & Michalak 2011) . The optimal ML tree search was conducted with 1000 separate runs, using the default algorithm of the program from a random starting tree for each run. The final tree was selected among suboptimal trees from each run by comparing likelihood scores under the 
Phylogenetic analyses
The aligned data matrix for combined ITS, β-tubulin and tef1 datasets consisted of 55 sequences representing 34 isolates of Pestalotiopsis, with Neopestalotiopsis saprophyta as the outgroup taxon, and consisted of 1,633 total characters, including gaps. Our phylogenetic analyses showed that the isolate of P. photinicola (GZCC 16-0028) formed a clade with moderate statistical support (60), and show close phylogenetic relationship with P. telopeae, P. australasiae and P. biciliata, but formed a distinct clade within the genus and herein we introduce it as a new species P. photinicola. Conidia 18-24 × 4-5 μm ( x = 21.5 μm, n = 20), fusiform, straight to slightly curved, 4-septate; basal cell obconic, hyaline, thin-and smooth-walled, 5.5-8 μm long ( x = 6.6 μm, n = 10); three median cells, concolourous, brown, septa and periclinal walls darker than rest of the cell, 11-15 μm long ( x = 13 μm, n = 10); second cell from base 4.5-5 μm long ( x = 4.7 μm, n = 10); third cell 4.5-5.5μm long ( x =5 μm, n=10); fourth cell 5-5.5 μm long ( x = 5.2 μm, n = 10); apical cell, hyaline, conic to subcylindrical, 3-5 μm long ( x = 4 μm); 1-3 tubular apical appendages (mostly 3), arising from the apex, 12-22 μm long ( x = 17.5 μm); basal appendage single, tubular, unbranched, centric, 4-8 μm long ( x = 6 μm). Sexual morph: Undetermined.
Taxonomy
Culture characteristics -Colonies attaining 40-50 mm diameter after 7 days at 25 °C on PDA, edge irregular, white, dense aerial mycelium on surface, fruiting bodies black, gregarious; reverse of culture yellow-orange.
Material examined -CHINA. Guizhou Province, Guiyang Botanical Gardens, on leaves of Photinia serrulata, October 2015. Y.Y. Chen (GZAAS 16-0019; holotype), ex-type living culture GZCC 16-0028.
Discussion
In this study, one new species, Pestalotiopsis photinicola from disease leaves of Photinia serrulata from Guizhou Province, China is characterized in terms of morphology and phylogeny.
Pestalotiopsis photinicola is morphologically (Fig. 2) and phylogenetically ( Fig. 1 ) distinct from other species in the genus. It is morphologically similar to P. australasiae (24.5-29 × 6.5-8 μm), P. biciliata (22-28.5 × 6-7.5 μm) and P. telopeae (24.5-31 × 6-8 μm) (Maharachchikumbura et al. 2014 ). However, Pestalotiopsis photinicola can clearly be distinguished from these species by its smaller conidia (18-24 × 4-5 μm). Pestalotiopsis photinicola is morphologically most similar to P. chamaeropis (Maharachchikumbura et al., 2014) ; however, the molecular analysis showed that they are phylogenetically distinct (Fig. 1) .
Species of Pestalotiopsis are important as phytopathogens (Maharachchikumbura et al. 2012 ) and many species have been named according to their host association (Maharachchikumbura et al. 2011) and only a small number of characters are available to distinguish them reliably (Maharachchikumbura et al. 2013) . Use of ITS sequences alone does not resolve pestalotiopsis-like taxa well, however, combined gene (ITS, β-tubulin and tef1) analyses have resolved species successfully (Maharachchikumbura et al. 2012) and it works for the present study. 
